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(57) A password registration unit encrypts key infor- 
mation using an input password, and stores the gener- 
ated encrypted key as a file into a computer. A file en- 
cryption unit generates a file key arbitrarily, encrypts the 
file key using the key information, encrypts a plaintext 
using the file key to generate a ciphertext, and stores 
an encrypted file including the encrypted file key in its 
header part and the ciphertext in its data part. A file de- 
cryption unit decrypts the encrypted file key using the 
key information to obtain a file key, or receives an input 
of a password, decrypts the encrypted key using the 
password to obtain key information, and decrypts the 
encrypted file key using the key information to obtain a 
file key. The file decryption u nit then decrypts the cipher- 
text using the obtained file key. 
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Description 

[0001] This application is based on an application No. 
2000-1 38642 filed in Japan , the content of which is here- 
by incorporated by reference. 

BACKGROUND OF THE INVENTION 

(1) Field of the Invention 

[0002] The present invention relates to a file manage- 
ment apparatus that encrypts and stores information, to 
prevent third parties from knowing its contents. 

(2) Related Art 

[OO03] With the widespread use of computers, tech- 
niques for storing information after encrypting the infor- 
mation have been generally employed to prevent third 
parties from knowing the contents of the information, 
[0004] Japanese Laid-Open Patent Application No. 
H9-204330 discloses a technique for encrypting a file in 
a computer using an encryption key and storing the en- 
crypted file in a specific encrypted information storage 
area, to allow only specific users to have access to the 
encrypted information storage area with registered au- 
thentication passwords. Each specific user memorizes 
an authentication password. When the user inputs the 
authentication password, a decryption key is automati- 
cally selected so as to decrypt the encrypted file. Here, 
the authentication password may be composed of a 
character string or a number that is short enough for a 
person to memorize, and the encryption key and the de- 
cryption key have more bits than the authentication 
password. 

[0005] According to the above technique, however, 
the difficulty still lies in that the user has to memorize 
the authentication password. In case the user forgets 
the authentication password, he or she cannot decrypt 
the encrypted file 

SUMMARY OF THE INVENTION 

[0006] In view of the above problem, the object of the 
present invention is to provide a file management appa- 
ratus that is capable of managing encrypted information 
securely, and that ensures decryption of the encrypted 
information even when the user forgets a password. 
[OO07] The above object can be achieved by a file 
management apparatus that encrypts a plaintext to gen- 
erate a ciphertext, stores the ciphertext, and decrypts 
the ciphertext, the file management apparatus includ- 
ing: a key storage medium storing key information be- 
forehand; a registration unit for encrypting the key infor- 
mation using a password to generate an encrypted key; 
an encryption unit for encrypting a plaintext based on 
the key information to generate a ciphertext; a switch 
unit for switching between (a) generating key infomria- 



tion by decrypting the encrypted key using the password 
and (b) reading the key information from the key storage 
medium; and a decryption unit for decrypting the cipher- 
text based on one of the generated key infomnation arid 

5 the read key information. The file management appara- 
tus may further include a memory unit, wherein the reg- 
istration unit receives an input of the password, encrypts 
the key information using the received password to gen- 
erate the encrypted key, and writes the generated en- 

10 crypted key to the memory unit, the encryption unit en- 
crypts the plaintext using a file key to generate the ci- 
phertext, encrypts the file key using the key information 
to generate an encrypted file key, and writes the cipher- 
text in association with the encrypted file key, to the 

15 memory unit, the switch unit (a) includes a first key ob- 
taining unit for receiving an input of the password and 
decrypting the encrypted key using the received pass- 
word to generate the key infomnation, and a second key 
obtaining unit for reading the key information from the 

20 key storage medium, and (b) obtains the key information 
by one of the first key obtaining unit and the second key 
obtaining unit, and the decryption unit decrypts the en- 
crypted file key using the obtained key infomnation to 
generate a file key, and decrypts the ciphertext using 

25 the file key to generate a decrypted text. 

[0008] According to this construction, operations are 
switched between (a) generating key information by de- 
crypting the encrypted key using the password and (b) 
reading key information from the key storage medium, 

30 and the ciphertext is decrypted based on the generated 
key infomnation or the read key information. Therefore, 
the ciphertext can be decrypted without a password. 
[0009] The above object can also be achieved by a 
file management apparatus that encrypts a plaintext to 

35 generate a ciphertext, stores the ciphertext, and de- 
crypts the ciphertext, the file management apparatus in- 
cluding: a key storage medium storing key information 
beforehand; a registration unit for encrypting a pass- 
word using the key information to generate an encrypted 

40 password; an encryption unit for encrypting a plaintext 
using a file key to generate a ciphertext, encrypting the 
file key based on a password obtained by decrypting the 
encrypted password to generate a first encrypted file 
key, and encrypting the file key based on the key infor- 

45 mation to generate a second encrypted file key; a switch 
unit for switching between (a) decrypting the first en- 
crypted file key based on the password and (b) decrypt- 
ing the second encrypted file key based on the key in- 
fomnation, to generate a file key; and a decryption unit 

50 for decrypting the ciphertext using the generated file 
key. 

The file management apparatus may further include a 
memory unit, wherein the registration unit receives an 
input of the password, encrypts the received password 
55 using the key infomnation to generate the encrypted 
password, and writes the generated encrypted pass- 
word to the memory unit, the encryption unit decrypts 
the encrypted password using the key information to 
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generate the password, encrypts the plaintext using the 
file key to generate the ciphertext, encrypts the file key 
using the password to generate the first encrypted file 
key, encrypts the file key using the key information to 
generate the second encrypted file key, and writes the 
ciphertext in association with the first encrypted file key 
and the second encrypted file key, to the memory unit, 
the switch unit (a) includes a first key obtaining unit for 
receiving an Input of the password and decrypting the 
first encrypted fie key using the received password, and 
a second key obtaining unit for decrypting the second 
encrypted file key using the key information, and (b) ob- 
tains the file key by one of the first key obtaining unit 
and the second key obtaining unit, and the decryption 
unit decrypts the ciphertext using the obtained file key 
to generate a decrypted text. 

[0010] According to this construction, operations are 
switched between (a) decrypting the encrypted file key 
based on the password and (b) decrypting an encrypted 
file key based on the key information, to generate a file 
key, and the ciphertext Is decrypted based on the file 
key. Therefore, the ciphertext can be decrypted without 
a password. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 1 ] These and other objects, advantages and fea- 
tures of the invention will become apparent from the fol- 
lowing description thereof taken in conjunction with the 
accompanying drawings that Illustrate a specific embod- 
iment of the invention. In the drawings: 

Fig. 1 shows an appearance of a file management 
apparatus relating to a first embodiment of the 
present Invention; 

Fig. 2 is a block diagram showing a construction of 
the file management apparatus; 
Fig. 3 is a flowchart showing an operation of a pass- 
word registration unit in the first embodiment; 
Fig. 4 is a flowchart showing an operation of a file 
encryption unit in the first embodiment; 
Fig. 5 Is a flowchart showing an operation of a file 
decryption unit In the first ehibodiment; 
Fig. 6 shows an example of a user ID table; 
Fig. 7 is a flowchart showing an operation of the file 
management apparatus when a password Is 
changed; 

Fig. 8 is a flowchart showing an operation of the file 
management apparatus when key infomnation is 
changed; 

Fig. 9 shows an example of data structure of an en- 
crypted file in the first embodiment; 
Fig. 10 is a block diagram showing a construction 
of a file apparatus relating to a second embodiment 
of the present invention; 

Fig. 11 is a flowchart showing an operation of a 
password registration unit in the second embodi- 
ment; 



Fig. 12 is a flowchart showing an operation of a file 
encryption unit In the second embodiment; 
Fig. 13 is a flowchart showing an operation of a file 
decryption unit in the second embodiment; 
5 Fig. 14 Is a flowchart showing an operation of the 
file management apparatus when a password is 
changed; 

Fig. 15 is a flowchart showing an operation of the 
file management apparatus when key information 

10 Is changed; 

Fig. 16 is a flowchart showing an operation when a 
key storage medium is lost in the second embodi- 
ment. To be i continued to Fig. 17; 
Fig. 1 7 is a flowchart showing the operation when 

IS the key storage medium Is lost In the second em- 
bodiment. To be continued to Fig. 18; and 
Fig. 18 is a flowchart showing the operation when 
the key storage medium is lost In the second em- 
bodiment Continued from Fig. 17. 

20 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0012] The following is an explanation of preferred 
25 embodiments of the present invention , with reference to 
the drawings. 

1 . First Embodiment 

30 [0013] The following Is an explanation of a file man- 
agement apparatus 10 relating to a first embodiment of 
the present invention. 

[0014] Fig. 1 shows an appearance of the file man- 
agement apparatus 10. As shown in the figure, the file 

35 management apparatus 1 0 Is a computer system that Is 
roughly composed of a microprocessor, a ROM , a RAM, 
a hard disc unit, a display unit, and a keyboard. The 
RAM or the hard disk unit stores a computer program. 
The functions of the file management apparatus 10 are 

40 realized by the microprocessor operating according to 
the computer program. A key storage medium 20 which 
stores key Infonnatlon beforehand is equipped In the file 
management apparatus 10. 

45 1 .1 Constructions of the File Management Apparatus 10 
and the Key Storage Medium 20 

[001 5] The following is an explanation of the construc- 
tions of the file management apparatus 1 0 and the key 

50 storage medium 20. 

[0016] As shown In Fig. 2, the file management appa- 
ratus 1 0 includes a password registration unit 1 00, a file 
encryption unit 200, a file decryption unit 300, and a stor- 
age unit 400, and the key storage medium 20 is con- 

55 nected to the file management apparatus 1 0. 

[0017] The password registration unit 1 00 Includes a 
password input unit 1 01 and an encryption unit 1 02. The 
file encryption unit 200 includes a file key generation unit 
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201 , an encryption unit 202, and an encryption unit 203. 
The file decryption unit 300 includes a password input 
unit 301 , a decryption unit 302, a switch unit 303, a de- 
cryption unit 304, and a decryption unit 305. 

(1) Key Storage Mediunn 20 

[0018] The key storage medium 20 is a portable stor- 
age medium having a storage area made up of a non- 
volatile semiconductor memory. The storage area 
stores 56-bit key infonnation beforehand. 
[0019] The key infonnation Is unique to a user, and 
the user usually possesses the key storage medium 20. 
To operate the file managennent apparatus 1 0, the user 
inserts the key storage medium 20 in a special drive 
equipped with the file management apparatus 10, to 
connect the key storage medium 20 to the file manage- 
ment apparatus 10. 

(2) Storage Unit 400 

[0020] The storage unit 400 is constructed of a hard 
disc unit, and is Internally equipped with a storage area 
for storing information as files. Each file is identified by 
a file name. 

[0021] The storage unit 400 stores a plaintext file 401 
beforehand, the plaintext 401 storing a plaintext. 

(3) Password Input Unit 101 

[0022] The password Input unit 101 receives an input 
of a password from the user. Here, the password is a 
string of eight characters composed of numerals and al- 
phabets. The password input unit 101 outputs the re- 
ceived password to the encryption unit 102. 

(4) Encryption Unit 102 

[0023] The encryption unit 1 02 receives the password 
from the password input unit 101. On receipt of the pass- 
word, the encryption unit 1 02 reads the key infonnation 
from the storage area of the key storage medium 20, 
adds a plurality of zero bits to the end of the password 
to make it 56 bits long, and adds a plurality of zero bits 
to the end of the key information to make the key infor- 
mation 64 bits long. Following this, the encryption unit 
102 subjects the key Infonnation to the encryption algo- 
rithm E1 using the password as a key to generate an 
encrypted key. Here, the encryption algorithm E1 com- 
piles with Data Encryption Standard (DES). Note that 
DES Is well-known, and so It Is not explained here. 
[0024] in a block diagram in Fig. 2, a key mark near 
a line connecting the password input unit 101 and the 
encryption unit 1 02 indicates that the encryption unit 1 02 
uses the password outputted from the password input 
unit 101 as a key The same applies to other encryption 
and decryption units in Fig. 2, and to encryption and de- 
cryption units in Fig. 10. 



[0025] The encryption unit 1 02 then writes the gener- 
ated encrypted key as a file to the storage unit 400. 

(5) File Key Generation Unit 201 

[0026] The file key generation unit 201 Is internally 
equipped with a random number generation unit and a 
timer, and so generates a 56-bit random number, ac- 
quires the cun^ent time expressed by year, month, day, 
hour, minute, second, and millisecond, takes an exclu- 
sive-OR of the generated random number and the ac- 
quired current time so as to generate a file key that is 
56 bits long, and outputs the generated file key to the 
encryption unit 202 and the encryption unit 203. 

(6) Encryption Unit 203 

[0027] The encryption unit 203 receives the user des- 
ignation of a file name of the plaintext file 401 stored in 
the storage unit 400, and reads the plaintext file 401 
identified by the file name from the storage unit 400. Al- 
so, the encryption unit 203 receives the file key from the 
file key generation unit 201 . 

[0028] The encryption unit 203 then subjects a plain- 
text Included in the plaintext file 401 to the encryption 
algorithm E3 using the received file key as a key, to gen- 
erate a ciphertext. The encryption unit 203 then writes 
an encrypted file 404 to the storage unit 400. The en- 
crypted file 404 is composed of a header part, and a 
data part that includes the generated ciphertext. It 
should be noted here that the encryption algorithm E3 
complies with DES. 

[0029] Here, when the plaintext is at least 64 bits long, 
the encryption unit 203 divides the plaintext into a plu- 
rality of plaintext blocks, each plaintext block being 64 
bits long. The encryption unit 203 then subjects each 
plaintext block to the encryption algorithm E3 to gener- 
ate a ciphertext block, and concatenates each generat- 
ed ciphertext block to form a ciphertext. 

(7) Encryption Unit 202 

[0030] The encryption unit 202 reads the key informa- 
tion from the key storage medium 20, receives the file 
key from the file key generation unit 201 , and adds a 
plurality of zero bits to the end of the file key so as to 
make the file key 64 bits long. 

[0031] The encryption unit 202 then subjects the file 
key to the encryption algorithm E2 using the read key 
information as a key to generate an encrypted file key, 
and writes the generated encrypted file key into the 
header part of the encrypted file 404 in the storage unit 
400. It should be noted here that the encryption algo- 
rithm E2 complies with DES. 

(8) Switch Unit 303 

[0032] The switch unit 303 receives an Input of either 
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a first type or a second type from the user. The first type 
Indicates to decrypt a ciphertext using a password, and 
the second type indicates to decrypt a ciphertext using 
key information. 

[0033] When the input of the first type is received, the 
switch unit 303 receives the key infomiation from the 
decryption unit 302, and outputs the received key infor- 
mation to the decryption unit 304. When the input of the 
second type is received, the switch unit 303 reads the 
key infonnation from the key storage medium 20, and 
outputs the read key information to the decryption unit 
304. 

(9) Password Input Unit 301 

[0034] The password input unit 301 , as the password 
Input unit 101, receives the input of the password from 
the user and outputs the received password to the de- 
cryption unit 302. 

(10) Decryption Unit 302 

[0035] The decryption unit 302 receives the password 
from the password input unit 301 , reads the encrypted 
key from the storage unit 400, adds a plurality of zero 
bits to the end of the password so as to make the pass- 
word 56 bits long, and subjects the read encrypted key 
to the decryption algorithm D1 using the password as a 
key to generate key information. It should be noted here 
thatthe decryption algorithm D1 complies with DES, and 
is to perform the inverse conversion to the encryption 
algorithm El . 

[0036] Following this, the decryption unit 302 deletes 
the bit string of the generated key information except the 
first 56 bits, and outputs the 56-bit key Infonnation to the 
switch unit 303. 

(11) Decryption Unit 304 

[0037] The decryption unit 304 receives the key infor- 
mation from the switch unit 303, reads the encrypted file 
key included in the header part of the encrypted file 404 
In the storage unit 400, and subjects the read encrypted 
file key to the decryption algorithm D2 using the received 
key information as a key to generate a fie key. It should 
be noted here that the decryption algorithm D2 complies 
with DES, and Is to perform the inverse conversion to 
the encryption algorithm E2. 

[0038] The decryption unit 304 then deletes the bit 
string of the generated file key except the first 56 bits, 
and outputs the 56-btt file key to the decryption unit 305. 

(12) Decryption Unit 305 

[0039] The decryption unit 305 receives the file key 
from the decryption unit 304, reads the ciphertext includ- 
ed In the data part of the encrypted file 404 in the storage 
unit 400, and subjects the read ciphertext to the decryp- 



tion algorithm D3 using the received file key as a key to 
generate a decrypted text. It should be noted here that 
the decryption algorithm D3 complies with DES, and is 
to perfomri the inverse conversion to the encryption al- 

5 gorlthm E3. 

[0040] Here, when the ciphertext is at least 64 bits 
long, the decryption unit 305 divides the ciphertext into 
aplurallty of ciphertext blocks, each ciphertext block be- 
ing 64 bits long. The decryption unit 305 then subjects 

10 each ciphertext block to the decryption algorithm D3 to 
generate a decrypted text block, and concatenates each 
generated decrypted text block to fonri a decrypted text, 
[0041 ] Following this, the decryption unit 305 writes a 
decrypted text file 402 including the generated decrypt- 

15 ed text to the storage unit 400. 

1 .2 Operation of the File Management Apparatus 10 

[0042] The following is an explanation of the operation 
20 of the file management apparatus 1 0. 

(1) Operation of the Password Registration Unit 100 

[0043] Thefollowing is an explanation of the operation 
25 of the password registration unit 1 00, with reference to 
a flowchart shown in Fig. 3. 

[0044] The password input unit 1 01 receives an input 
of a password from the user, and outputs the received 
password to the encryption unit 102 (step 8101). 

30 [0045] The encryption unit 102 then reads key infor- 
mation from the storage area of the key storage medium 
20 (step 81 02), subjects the read key information to the 
encryption algorithm El using the password as a key to 
generate an encrypted key (step SI 03), and writes the 

35 generated encrypted key as a file to the storage unit 400 
(step 8104). 

(2) Operation of the File Encryption Unit 200 

40 [0046] The following is an explanation of the operation 
of the file encryption unit 200, with reference to a flow- 
chart shown in Fig. 4. 

[0047] The file key generation unit 201 generates a 
file key (step 8121). Following this, the encryption unit 

45 203 reads the plaintext file 401 from the storage unit 
400, subjects a plaintext stored In the plaintext file 401 
to the encryption algorithm E3 using the generated file 
key as a key to generate a ciphertext (step 8122), and 
writes the encrypted file 404 including the generated ci- 

50 phertext in the data part thereof, to the storage unit 400 
(step 8123). 

[0048] Following this, the encryption unit 202 reads 
key information from the key storage medium 20, re- 
ceives the file key from the file key generation unit 201 , 
55 subjects the received file key to the encryption algorithm 
E2 using the read key information as a key to generate 
an encrypted file key (step S1 24), and writes the gener- 
ated encrypted file key into the header part of the en- 
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crypted file 404 in the storage unit 400 (step 31 25). 

(3) Operation of the Fiie Decryption Unit 300 

[0049] The following Is an explanation of the operation 
of the file decryption unit 300, with reference to a flow- 
chart shown in Fig. 5. 

[0050] The switch unit 303 receives an Input of either 
the first type or the second type fronn the user (step 
S141). 

[0051 ] When the switch unit 303 receives the input of 
the first type (step S142), the password input unit 301 
receives an input of a password from the user and out- 
puts the received password to the decryption unit 302 
(step S1 44). The decryption unit 302 reads an encrypted 
key from the storage unit 400, subjects the read encrypt- 
ed key to the decryption algorithm D1 using the pass- 
word as a key to generate key infomnation, and outputs 
the generated key information to the decryption unit 304 
via the switch unit 303 (step 5145). 
[0052] When the switch unit 303 receives the input of 
the second type (step SI 42), the switch unit 303 reads 
key information from the key storage medium 20, and 
outputs the read key information to the decryption unit 
304 (step S143). 

[0053] Following this, the decryption unit 304 receives 

the key infomiatlon from the switch unit 303, reads an 
encrypted file key included in the header part of the en- 
crypted file 404 in the storage unit 400, and subjects the 
read encrypted file key to the decryption algohthm D2 
using the received key information as a key to generate 
a file key (step S146). The decryption unit 305 reads a 
ciphertext Included in the data part of the encrypted file 
404 in the storage unit 400, subjects the read ciphertext 
to the decryption algorithm D3 using the file key as a 
key to generate a decrypted text (step S1 47), and writes 
the decrypted text file 402 including the generated de- 
crypted text, to the storage unit 400 (step 5148). 

1 .3 Conclusions 

[0054] As described above, the file management ap- 
paratus 10 has the three functions : password registra- 
tion; plaintext encryption; and ciphertext decryption. 
[0055] For registering a password, the user loads the 
key storage medium 20 on the file management appa- 
ratus 10, and inputs a password to be registered. The 
password registration unit 100 encrypts key information 
using the input password, and stores the generated en- 
crypted key as a file In the computer. 
[0056] For encrypting a plaintext, the user loads the 
key storage medium 20 on the file management appa- 
ratus 10, and designates a file to be encrypted. Here, a 
password does not need to be inputted for encrypting 
each plaintext, which makes the encryption processing 
easier for the user. The file encryption unit 200 gener- 
ates a file key arbitrarily, encrypts the generated file key 
using the key information to generate an encrypted file 



key, encrypts information stored in the file using the gen- 
erated file key to generate a ciphertext, and writes an 
encrypted file to the storage unit 400, the encrypted file 
including the encrypted file key in the header part there- 
s of and the ciphertext in the data part thereof. 

[0057] For decrypting a ciphertext, there are two 
methods, one using key information and the other using 
a password. When using key Infomnation, the file de- 
cryption unit 300 decrypts an encrypted file key obtained 
10 from the header part of the encrypted file using the key 
information, to obtain a file key. The file decryption unit 
300 then decrypts a ciphertext using the obtained file 
key as a key. When using a password, the file decryption 
unit 300 receives an input of a password from the user, 
15 decrypts an encrypted key using the received password 
to obtain key information, decrypts an encrypted file key 
using the key information to obtain a file key, and finally 
decrypts a ciphertext using the file key as a key to obtain 
the plaintext. 

20 [0058] According to the above construction of the file 
management apparatus 10, encrypted information is 
usually decrypted using key information, and when the 
user fails to bring a key storage medium storing key in- 
formation, encrypted infomriation can be decrypted us- 
25 ing a password as described above. 

1 .4 Modifications 

[0059] Although the present invention has been de- 
30 scribed based on the first embodiment, the invention 
should not be limited to such. For instance, the file man- 
agement apparatus 10 may be constructed according 
to the following modifications, 

[0060] (1 ) The password registration unit 1 00 may fur- 

35 ther receive an input of a user identifier (user ID) that 
identifies the user, and write the encrypted key, in asso- 
ciation with the user identifier, into a user ID table in the 
storage unit 400. Fig. 6 shows an example of the user 
ID table. The user ID table has an area for storing a plu- 

40 rality of pairs each composed of an user ID and an en- 
crypted key. In this case, the file decryption unit 300 re- 
ceives an input of a user ID, and then decrypts an en- 
crypted key that Is associated with the input user ID In 
the user ID table. 

45 [0061] With this construction, a plurality of users can 
use the file management apparatus 1 0. 
[0062] (2) The following is an explanation of the oper- 
ation of the file management apparatus 10 when a pass- 
word is changed, with reference to a flowchart shown in 

50 Fig. 7. 

[0063] The file management apparatus 1 0 further in- 
cludes a deletion unit for deleting the encrypted key 
stored in the storage unit 400 (step 5161). 
[0064] The password input unit 101 in the password 
55 registration unit 100 receives an Input of a new pass- 
word from the user, and outputs the received new pass- 
word to the encryption unit 1 02 (step 51 62). The encryp- 
tion unit 102 then reads key infonnation from the storage 
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area of the key storage medium 20 (step S 1 63) , subjects 
the read key Information to the encryption algorithm E1 
using the new password as a key, to obtain a new en- 
crypted key (step SI 64), and writes the generated new 
encrypted key as a file to the storage unit 400 (step 
SI 65). 

[0065] In the above described way, a new encrypted 
key Is generated when the password Is changed. 
[0066] (3) For preventing encrypted Information from 
being decrypted using a password, the only thing to do 
is to delete the encrypted key that has been encrypted 
using the password. 

[0067] (4) The following is an explanation of the oper- 
ation of the file management apparatus 1 0 when key in- 
formation is updated, with reference to a flowchart 
shown In Fig. 8. 

[0068] The key storage medium 20 stores new key In- 
formation beforehand, instead of the key information 
employed previously (referred to as old key Infomia- 
tlon). 

[0069] The password Input unit 1 01 receives an input 
of a password that is the same as the password received 
previously (step 81 81 ). The encryption unit 1 02 subjects 
the encrypted key (hereafter referred to as the old en- 
crypted key) to the decryption algorithm D1 using the 
received password as a key to generate key infomriatlon 
that is the same as the old key Infomiation (step SI 82), 
reads the new key Infomiation from the key storage me- 
dium 20, subjects the read new key information to the 
encryption algorithm E1 using the password as a key to 
generate a new encrypted key (step 81 83), and updates 
the old encrypted key stored In the storage unit 400 to 
the generated new encrypted key (step SI 84). 
[0070] The file encryption unit 200 then reads the en- 
crypted file key generated previously (hereafter referred 
to as the old encrypted file key) from the storage unit 
400, and subjects the old encrypted file key to the de- 
cryption algorithm D2 using the old key information as 
a key, to generate a file key (step SI 85), reads the new 
key Infomiation from the key storage medium 20, sub- 
jects the file key to the encryption algorithm E2 using 
the new key Infomiation as a key to generate a new en- 
crypted file key (step S186), and updates the old en- 
crypted file key in the encrypted file to the new encrypted 
file key (step S187). 

[0071] In this way, for updating key Information, the 
key information before being updated Is first obtained 
using the old encrypted key and the password. An en- 
crypted file key included in the header is then decrypted 
using the old key information to obtain a file key. Follow- 
ing this, the file key Is encrypted using the new key In- 
formation, and the encrypted file key is updated. Here, 
the encrypted key is updated, too. 
[0072] Note in the present embodiment, when key in- 
formation Is lost, the key infomiation cannot be made 
temporarily Invalid. 

[0073] (5) When encrypting a plaintext, the file en- 
cryption unit 200 may add encryption infomiation to the 



header part of the encrypted file, the encryption Infor- 
mation Indicating that the plaintext has been encrypted. 
In this case, when key information is updated, the file 
encryption unit 200 may retrieve the encrypted file key 

5 in the encrypted file 404 to whose headerthe encryption 
information has been added, and generate a file key 
from the retrieved encrypted file key. 
[0074] Also, the password registration unit 100 may 
receive an input of a user ID that Identifies the user, and 

10 the file encryption unit 200 may additionally write the us- 
er ID to the encrypted file that includes the ciphertext 
and the encrypted file key. In this case, when key Infor- 
mation is updated, the file encryption unit 200 may re- 
trieve the encrypted file key in the encrypted file to which 

15 the user ID has been added, and generate afile key from 
the retrieved encrypted file key. 
[0075] Also, the file encryption unit 200 may write the 
user ID and a file identifier that Identifies the encrypted 
file including the ciphertext and the encrypted file key, 

20 in association with each other, as a unified file, to the 
storage unit 400. In this case, the file encryption unit 200 
may extract the file identifier that is associated with the 
user ID from the unified file. Identify the encrypted file 
key Included in the file identified by the extracted file 

25 identifier, and generate a file key from the identified en- 
crypted file key. 

[0076] Alternatively, the file encryption unit 200 may 
write (a) encryption information indicating thatthe plain- 
text has been encrypted and (b) a file identif lerthat iden- 

30 tifles the encrypted file Including the ciphertext and the 
encrypted file key, in association with each other, as a 
unified file, to the storage unit 400. In this case, the file 
encryption unit 200 may extract the file identifier that is 
associated with the encryption information from the unl- 

35 fled file, identify the encrypted file key included in the 
file identified by the extracted file identifier, and generate 
a file key from the identified encrypted file key. 
[0077] (6) In the above embodiment, the encrypted 
key Is stored In one computer system, and so decryption 

40 of a ciphertext using a password is made only possible 
within the computer system. To enable the decryption of 
the ciphertext using the password In another computer 
system, the encrypted key may be stored In a portable 
storage medium, and may be inputted into the other 

45 computer system. 

[0078] Here, the password registration unit 1 00 in the 
computer system writes the encrypted key to a portable 
storage medium such as a SD memory card. Also, the 
user writes the encrypted file to another portable storage 

50 medium. The user then loads the portable storage me- 
dium to which the encrypted key has been written, and 
the portable storage medium to which the encrypted file 
has been written, on the other computer system, so that 
a file decryption unit In the other computer system reads 

55 the encrypted key from the portable storage medium, 
decrypts the read encrypted key, and also, reads the en- 
crypted file from the portable storage medium, and de- 
crypts the read encrypted file. 
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[0079] It should be noted here that the encrypted key 
and the encrypted file nnay be written to one portable 
storage medium as separate files. 
[0080] (7) The password registration unit 100 may 
read key Information from the key storage medium 20, 
subject the read key infonnation to a hash algorithm to 
generate first authentication Information, and write the 
generated first authentication Information In association 
with the encrypted key, to the storage unit 400. In this 
case, the file decryption unit 300 may read the encrypted 
key and the first authentication infonmatlon from the stor- 
age unit 40O, decrypt the encrypted key to generate key 
Information, and subject the generated key Information 
to the hash algorithm that was used in the above en- 
cryption, to generate second authentication infomnation. 
Following this, the file decryption unit 300 may compare 
the first authentication Information and the second au- 
thentication infonnation to see ff they match. If they do 
not match, the encrypted key Is judged to have been 
altered, or if they match, the encrypted key Is judged not 
to have been altered. 

[0081 ] The file encryption unit 200 may also generate 
first authentication infonmatlon from a file key in the 
same way as described above, and writes th e generated 
first authentication information In association with the 
encrypted file key, to the storage unit 400. The file de- 
cryption unit 300 may read the first authentication infor- 
mation and the file key, generate second authentication 
information from the read file key in the same way as 
described above, and compare the read first authenti- 
cation Information with the generated second authenti- 
cation information, to detect an alteration of the file key 
If any. Also, an alteration of a plaintext can be detected 
In the same manner as described above. 
[0082] (8) The password registration unit 100 may 
write the key information and the encrypted key, in as- 
sociation with each other, as one file to the storage unit 
400. 

[0083] As one example shown in Fig. 9, the file en- 
cryption unit 200 writes the encrypted key and the en- 
crypted file key to the header part of the encrypted file 
404a, andthe ciphertext to the data part of the encrypted 
file 404a in the storage unit 400b. In this case, the file 
decryption unit 300 reads the encrypted key from the 
header part of the encrypted file 404a, instead of reading 
the encrypted key from the file 403 In the storage unit 
400, 

[0084] By storing the encrypted key to a header part 
of each encrypted file, a ciphertext stored therein can 
be decrypted only using a password if the encrypted file 
is transferred to another computer. It should be noted 
here, however, when the password Is changed, the en- 
crypted key in the header part of each concerned en- 
crypted file needs to be updated. Also, storing the en- 
crypted key and the key information required for en- 
crypting a plaintext into one storage medium serves as 
convenient. 

[0085] (9) The file encryption unit 200 may further re- 



ceive an input of a user indication, the user Indication 
showing whether an encrypted key and a ciphertext are 
to be stored in association with each other Into one en- 
crypted file. When the Indication shows that the encrypt- 

5 ed key and the ciphertext are to be stored in association 
with each other into one encrypted file, the file encryp- 
tion unit 200 writes the encrypted key to the header part 
of the encrypted file, and the ciphertext to the data part 
of the encrypted file. 

10 [0086] It should be noted here that an encrypted file 
that does not store an encrypted key cannot be decrypt- 
ed only with a password unless the encrypted key is 
stored separately. 

[0087] (10) The password registration unit 100 may 
^5 write the generated encrypted key to the key storage 
medium 20 Instead of to the storage unit 400. 

2. Second Embodiment 

20 [0088] The following is an explanation of a file man- 
agement apparatus 10b relating to a second embodi- 
ment of the present invention. 

[0089] The file management apparatus 1 0b Is a com- 
puter system on which the key storage medium 20 Is 
25 loaded, as the file management apparatus 1 0. 

2,1 Constructions of the File Management Apparatus 
10b and the Key Storage Medium 20 

30 [0090] The following is an explanation of the construc- 
tions of the file management apparatus 1 0b and the key 
storage medium 20. 

[0091] The file management apparatus 10b Includes 
a password registration unit 100b, a file encryption unit 

35 200b, a file decryption unit 300b, and a storage unit 
400b, and the key storage medium 20 is connected to 
the file management apparatus 1 0b as shown in Fig. 1 0. 
[0092] The password registration unit 100b includes 
a password input unit 101b and an encryption unrt 1 02b. 

40 The file encryption unit 200b includes a file key gener- 
ation unit 201b, an encryption unit 202b, an encryption 
unit 203b, an encryption unit 204b, and a decryption unit 
205b. The file decryption unit 300b includes a password 
input unit 301b, a decryption unit 302b, a switch unit 

45 303b, a decryption unit 304b, and a decryption unit 
305b. The following explanation focuses on the differ- 
ences from the construction of the file management ap- 
paratus 10. 



[0093] The storage unit 400b, as the storage unit 400, 
stores a plaintext file 401 b beforehand, the plaintext file 
401b storing a plaintext. 

(2) Password Input Unit 101b 

[0094] The password input unit 101b, as the pass- 



50 (1) Storage Unit 400b 
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word input unit 101, receives an input of a password, 
and outputs the received password to the encryption 
unit 102b. 

(3) Encryption Unit 102b 

[0095] The encryption unit 102b, as the encryption 
unit 1 02, reads key information from the key storage me- 
dium 20, subjects the password received from the pass- 
word input unit 1 01 b to the encryption algorithm El us- 
ing the read key infomiation to generate an encrypted 
password, and writes the generated encrypted pass- 
word as a file, to the storage unit 400b. 

(4) File Key Generation Unit 201b 

[0096] The file key generation unit 201b, as the file 
key generation unit 201 , generates a file key, and out- 
puts the generated file key to the encryption unit 202b, 
the encryption unit 203b, and the encryption unit 204b. 

(5) Decryption Unit 205b 

[0097] The decryption unit 205b reads the encrypted 
password stored in the storage unit 400b, and reads the 
key information from the key storage medium 20. The 
decryption unit 205b then subjects the read encrypted 
password to the decryption algorithm D1 using the read 
key information to generate a password, and outputs the 
generated password to the encryption unit 202b. 

(6) Encryption Unit 203b 

[0098] The encryption unit 203b, as the encryption 

unit 203, reads the plaintext file 401b from the storage 
unit 400b, and receives the file key from the file key gen- 
eration unit 201b. 

[0099] The encryption unit 203b then subjects a plain- 
text included in the plaintext file 401b to the encryption 
algorithm E3 using the received file key as a key to gen- 
erate a ciphertext, and writes an encrypted file 404b in- 
cluding the generated ciphertext in the data part thereof, 
to the storage unit 400. 

(7) Encryption Unit 202b 

[0100] The encryption unit 202b receives the pass- 
word from the decryption unit 205b and the file key from 
the file key generation unit 201b. The encryption unit 
202b then subjects the received file key to the encryp- 
tion algorithm E2 using the received password as a key 
to generate a first encrypted file key, and writes the gen- 
erated first encrypted file key to the header part of the 
encrypted file 404b in the storage unit 400b. 

(8) Encryption Unit 204b 



mation from the key storage medium 20, receives the 
file key from the file key generation unit 201b. The en- 
cryption unit 204b then subjects the file key to the en- 
cryption algorithm E4 using the read key information as 
5 a key to generate a second encrypted file key, and writes 
the generated second encrypted file key to the header 
part of the encrypted file 404b in the storage unit 400b. 
It should be noted here that the encryption algorithm E4 
complies with OES. 

10 

(9) Switch Unit 303b 

[01 02] The switch unit 303b receives an input of either 

a first type or a second type from the user. The first type 
15 indicates to decrypt a ciphertext using a password, and 
the second type indicates to decrypt a ciphertext using 
key infomiation. 

[0103] When the input of the first type is received, the 
switch unit 303b receives the file keyfrom the decryption 
20 unit 302b, and outputs the received file key to the de- 
cryption unit 305b. When the input of the second type Is 
received, the switch unit 303b receives the file key from 
the decryption unit 304b, and outputs the received file 
key to the decryption unit 305b. 

25 

(1 0) Password Input Unit 301 b 

[0104] The password input unit 301b, as the pass- 
word input unit 101, receives an input of a password 
30 from the user, and outputs the received password to the 
decryption unit 302b. 

(11) Decryption Unit 302b 

35 [0105] The decryption unit 302b receives the pass- 
word from the password input unit 301b, reads the first 
encrypted file key included in the header part of the en- 
crypted file 404b in the storage unit 400b. The decryp- 
tion unit 302b then subjects the read first encrypted file 

40 key to the decryption algorithm D2 using the read pass- 
word as a key to generate a file key, and outputs the 
generated file key to the switch unit 303b. 

(12) Decryption Unit 304b 

45 

[0106] The decryption unit 304b reads the key infor- 
mation from the key storage medium 20, reads the sec- 
ond encrypted file key included in the header part of the 
encrypted file 404 in the storage unit 400b, and subjects 

50 the read second encrypted file key to the decryption al- 
gorithm D4 using the read key Infomiation as a key to 
generate a fie key. Here, the decryption algorithm D4 
complies with DBS, and is to perform the inverse con- 
version to the encryption algorithm E4. The decryption 

55 unit 304b outputs the generated file key to the switch 
unit 303b. 



[0101] The encryption unit 204b reads the key infor- 
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(13) Decryption Unit 305b 

[O107] The decryption unit 305b receives the file key 
from the decryption unit 304b, reads a ciphertext includ- 
ed in the data part of the encrypted file 404b in the stor- s 
age unit 400, and subjects the read ciphertext to the de- 
cryption algorithm D3 using the received file key as a 
key to generate a decrypted text. The decryption unit 
305b writes a decrypted text tile 402b including the gen- 
erated decrypted text to the storage unit 400. io 

2.2 Operation of the File Managennent Apparatus 1 00b 

[0108] The following is an explanation of the operation 
of the file management apparatus 1 0b, 

(1) Operation of the Password Registration Unit 100b 

[O109] The following Is an explanation of the operation 
of the password registration unit 100b, with reference to 20 
a flowchart shown In Fig. 11 . 

[0110] The password input unit 101b receives an in- 
put of a password from the user, and outputs the re- 
ceived password to the encryption unit 102b (step 
S201). 25 
[01 11 ] The encryption unit 1 02b then reads key infor- 
mation from the storage area of the key storage medium 
20 (step S202), subjects the password to the encryption 
algorithm El using the key information as a key to gen- 
erate an encrypted password (step S203), and writes 30 
the generated encrypted password as a file, to the stor- 
age unit 400b (step S204). 

(2) Operation of the File Encryption Unit 200b 

35 

[0112] Thefollowingisan explanation of the operation 
of the file encryption unit 200b, with reference to a flow- 
chart shown in Fig. 12. 

[0113] The decryption unit 205b reads an encrypted 
password stored in the storage unit 400b, reads key in- 40 
formation from the key storage medium 20, subjects the 
read encrypted pas sword to the decryption algorithm 
D1 using the read key information to generate a pass- 
word, and writes the generated password to the encryp- 
tion unit 202b (step S221). 45 
[01 14] Following this, the file key generation unit 201 b 
generates a file key (step S222). 
[0115] The encryption unit 203b then reads the plain- 
text file 401b from the storage unit 400b, subjects a 
plaintext included in the plaintext file 401 b to the encryp- so 
tion algorithm E3 using the file key as a key to generate 
a ciphertext (step S223), and writes the encrypted file 
404b including the generated ciphertext in the data part 
thereof, to the storage unit 400b (step S224). 
[0116] Following this, the encryption unit 202b re- ss 
ceives the password and the file key, and subjects the 
file key to the encryption algorithm E2 using the pass- 
word as a key to generate a first encrypted file key (step 



S225), and writes the generated first encrypted file key 
to the header part of the encrypted file 404b in the stor- 
age unit 400b (step S226). 

[0117] Following this, the encryption unit 204b re- 
ceives the file key and the key Information, subjects the 
file key to the encryption algorithm E4 using the key in- 
formation as a key to generate a second encrypted file 
key (step S227), and writes the generated second en- 
crypted file key to the header part of the encrypted file 
404b in the storage unit 400b (step S228). 

(3) Operation of the File Decryption Unit 300b 

[0118] The following is an explanation of the operation 
of the file decryption unit 300b, with reference to a flow- 
chart shown in Fig. 13. 

[01 1 9] The switch unit 303b receives an input of either 
the first type or the second type from the user (step 
S241). 

[0120] When the switch unit 303b receives the input 
of the first type (step S242), the password input unit 
301 b receives an Input of a password from the user and 
outputs the received password to the decryption unit 
302b (step S245). The decryption unit 302b reads a first 
encrypted file key from the storage unit 400b, subjects 
the read first encrypted file key to the decryption algo- 
rithm D2 using the password as a key to generate a file 
key, and outputs the generated file key to the decryption 
unit 305b via the switch unit 303b (step S246). 
[0121] When the switch unit 303b receives the input 
of the second type (step S242), the decryption unit 304b 
reads key infomriation from the key storage medium 20 
(step S243), reads a second encrypted file key from the 
storage unit 400b, subjects the read second encrypted 
file key to the decryption algorithm D4 using the key in- 
formation as a key to generate a file key, and outputs 
the file key to the decryption unit 305b via the switch unit 
303b (step S244). 

[0122] Following this, the decryption unit 305b reads 
a ciphertext included in the data part of the encrypted 
file 404b in the storage unit 400b, and subjects the read 
ciphertext to the decryption algorithm D3 using the file 
key as a key to generate a decrypted text (step S247), 
and writes a decrypted text file 402b including the gen- 
erated decrypted text, to the storage unit 400b (step 
S248). 

2.3 Conclusions 

[0123] The file management apparatus 10b has the 
three functions : password registration; plaintext en- 
cryption; and ciphertext decryption. 
[01 24] For registering a password, the user loads the 
key storage medium storing key infonnation before- 
hand, on the file management apparatus 10b, and in- 
puts a password to be registered. The password regis- 
tration unit 100b encrypts the input password using the 
key information, and stores the generated encrypted 
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password in the computer system. In the second em- 
bodiment, information to be encrypted and a key used 
in the encryption are reversed as compared with those 
in the first embodiment. 

[0125] For encrypting a plaintext, the user first loads 
the key storage medium on the computer system in 
which the encrypted password is present, and desig- 
nates a file to be encrypted. The file encryption unit 200b 
first decrypts the encrypted password using the key in- 
formation so as to obtain a password. Following this, the 
file encryption unit 200b encrypts a generated file key 
using the password, to generate a first encrypted file 
key. Also, the file encryption unit 200b encrypts the file 
key using the key infomnation to generate a second en- 
crypted file key. The file encryption unit 200b then en- 
crypts information stored In the file using the file key to 
generate a ciphertext, and writes an encrypted file in- 
cluding the first encrypted file key and the second en- 
crypted file key in the header part thereof, and the ci- 
phertext in the data part thereof, to the storage unit 
400b. 

[0126] For decrypting a ciphertext, there are two 
methods, one using key information and the other using 
a password. When using key information, the file de- 
cryption unit 300b decrypts the second encrypted file 
key acquired from the header part of the encrypted file 
404b using the key information, to obtain a file key. The 
file decryption unit 300b then decrypts the ciphertext us- 
ing the obtained file key as a key. When using a pass- 
word, the file decryption unit 300b receives an input of 
the password from the user, decrypts the first encrypted 
file key using the received password to obtain a file key, 
and decrypts the ciphertext using the file key as a key 
to obtain the original plaintext. 

2.4 Modification 

[0127] Although the present invention has been de- 
scribed based on the second embodiment, the invention 
should not be limited to such. For instance, the file man- 
agement apparatus 1 0b may be constmcted according 
to the following modifications. 

[0128] (1) The password registration unit 100b may 
further receive an input of a user ID that identifies the 
user, and store the encrypted password in association 
with the user ID, in a specific computer system. In this 
case, the file decryption unit 200b receives an input of 
a user ID, and then decrypts an encrypted password that 
is associated with the input user ID. 
[01 29] (2) The following is an explanation of the oper- 
ation of the file management apparatus 10b when a 
password is changed, with reference to a flowchart 
shown In Fig. 14. 

[01 30] The password registration unit 1 00b reads key 
infonnatlon from the key storage medium 20, reads a 
second encrypted file key from the encrypted file 404b, 
and subjects the second encrypted file key to the de- 
cryption algorithm D4 using the key infonnation as a key 



to generate a file key (step S261). Following this, the 
password registration unit 100b receives an input of a 
new password from the user (step S262), subjects the 
generated file key to the encryption algorithm E2 using 

5 the new password as a key to generate a new first en- 
crypted file key (step S263), and updates the first en- 
crypted file key in the encrypted file 404b to the new first 
encrypted file key (step S264). 
[0131] (3) For preventing encrypted Infonnation from 

10 being decrypted using a password, the file management 
apparatus 1 0b deletes the first encrypted file key in the 
encrypted file 404b. In this case, decryption using key 
infomnation is available. 

[0132] (4) The following is an explanation of the oper- 
15 ation of the file management apparatus 10b when key 
infomnation is updated, with reference to a flowchart 
shown In Fig. 15. 

[0133] The key storage medium stores new key Infor- 
mation beforehand, instead of the key information em- 
ployed previously (referred to as old key information). 
[0134] The file encryption unit 200b receives an Input 
of a password that is the same as the password received 
previously (step S281), reads a first encrypted file key 
from the encrypted file 404b (step S282), and subjects 
the first encrypted file key to the decryption algorithm 
D2 using the received password as a key to generate a 
file key (step S283). Following this, the file encryption 
unit 200b reads the new key infonnation from the key 
storage medium, subjects the file key to the encryption 
algorithm E4 using the new key information as a key to 
generate a new second encrypted file key (step S284), 
and updates the second encrypted file key in the en- 
crypted file 404b to the new second encrypted file key 
(step S285]. 

[0135] (5) In the above embodiment, the encrypted 
password is stored in a computer system in which a 
plaintext has been encrypted to generate a ciphertext, 
and so decryption of the ciphertext using a password is 
made only possible within the computer system. To en- 
able the decryption of the ciphertext using the password 
in another computer system, the encrypted key may be 
stored in a portable storage medium, and Inputted Into 
the other computer system. 

[0136] Here, the password registration unit 100b In 
the computer system writes the encrypted password to 
a portable storage medium such as a SD memory card. 
Also, the user writes the encrypted file to another port- 
able storage medium. The user then loads the portable 
storage medium to which the encrypted key has been 
written, and the portable storage medium to which the 
encrypted file has been written, on the other computer 
system, so that a file decryption unit in the other com- 
puter system reads the encrypted key from the portable 
storage medium, decrypts the read encrypted key, and 
also, reads the encrypted file from the portable storage 
medium, and decrypts the read encrypted file. 
[0137] It should be noted here that the encrypted key 
and the encrypted file may be written to one portable 
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storage medium as separate files. 
[0138] (6) When encrypting a plaintext to generate a 
ciphertext, the file encryption unit 200b may add various 
Infomnation to the header part of the encrypted file, the 
various information including encryption information in- 
dicating that the plaintext has been encrypted, and a us- 
er ID for the key information. In this case, when key in- 
formation or a password is updated, the file encryption 
unit 200b may retrieve the encrypted file with reference 
to the additional Information, such as encryption infor- 
mation indicating that the plaintext has been encrypted 
and a user ID for the key infonnation, in procedures de- 
scribed in the items (2) or (4). Instead of writing such 
additional information to the header part of each en- 
crypted file, the file encryption unit 200b may write such 
additional information for each encrypted file, to one uni- 
fied file. In this case, the file encryption unit 200b re- 
trieves each concerned encrypted file from the unified 
file in procedures described in the items (2) or (4). 
[0139] (7) When encrypting a plaintext to generate a 
ciphertext, the file encryption unit 200b may further re- 
ceive an input of a user indication, and detennine wheth- 
er to store a first encrypted file key into the header part 
of the encrypted file, according to the content of the user 
Indication. When the first encrypted file key is deter- 
mined to be stored, it is stored in the header part of the 
encrypted file as described above. When the first en- 
crypted file key is determined not to be stored, neither 
generation nor storing of the first encrypted file key is 
performed. When the first encrypted file key is stored in 
the encrypted file, the ciphertext can be decrypted using 
a password. When the first encrypted file key is not 
stored in the encrypted file, the ciphertext is prohibited 
from being decrypted using a password. 
[0140] (8) For prohibiting a ciphertext from being de- 
crypted using key infonnation in a case where the user 
loses the key information, the file management appara- 
tus 10b deletes a second encrypted file key. This can 
prevent unauthorized users from decrypting encrypted 
infonnation by acquiring the lost key information. In this 
way, the key information can be made temporarily 
invalid in the second embodiment, which is impossible 
in the first embodiment. In this case, decryption using a 
password is available. 

[0141] Furthennore, according to the constmction de- 
scribed in the item (4), the encrypted information can be 
decrypted using a password. Therefore, the user is al- 
lowed to have access to encrypted files without any in- 
convenience until new key information is issued. Also, 
when the new key information is issued, the only thing 
to do is to update the header part of each concerned 
encrypted file, so that decryption of each encrypted file 
using the new key infonnation thereafter becomes pos- 
sible. 

[0142] The following is an explanation of operations 
when the user loses the key storage medium, with ref- 
erence to flowcharts shown in Figs. 16 to 18. 
[0143] As shown in these flowcharts, key infonnation 



is made temporarily invalid when the user loses the key 
storage medium (step S301). When the user intends to 
decrypt a ciphertext while the key infonnation is being 
invalid, a decryption process using a password is per- 

5 fonned (step S302). 

[0144] Next, new key infonnation Is issued. When the 
user is provided with a key storage medium storing the 
new key information, a new second encrypted file key 
is generated (step S303), and a normal decryption proc- 

10 ess is perfomried using the new key information (step 
S304). 

[0145] The following explains detailed processes per- 
fomried in steps S301 to S304. 

[0146] In the process for making the key information 
^5 temporarily invalid in Step S301 , the file management 
apparatus 10b deletes the second encrypted file key 
(step S311). 

[0147] In the decryption process using a password In 
step S302, the password input unit 301 b receives an in- 

20 put of a password from the user (step S321 ), the decryp- 
tion unit 302b reads the first encrypted file key from the 
storage unit 400b, subjects the read first encrypted file 
key to the decryption algorithm D2 using the password 
as a key to generate a file key, and outputs the gener- 

25 ated file key to the decryption unit 305b via the switch 
unit 303b (step S322). Following this, the decryption unit 
305b reads a ciphertext included in the data part of the 
encrypted file 404b In the storage unit 400b, and sub- 
jects the read ciphertext to the decryption algorithm D3 

30 using the file key as a key to generate a decrypted text 
(step S323). The decryption unit 305b then writes the 
decrypted text file 402b including the generated decrypt- 
ed text to the storage unit 400b (step S324). 
[0148] In the new second encrypted file key genera- 

35 tion process in step S303, the file encryption unit 200b 
receives an input of a password that is the same as the 
password received previously (step S331), reads the 
first encrypted file key from the encrypted file 404b (step 
S332), and subjects the first encrypted file key to the 

40 decryption algorithm D2 using the password as a key to 
generate a file key (step S333). Following this, the file 
encryption unit 200b reads new key information from the 
key storage medium, subjects the file key to the encryp- 
tion algorithm E4 using the new key information as a key 

45 to generate a new second encrypted file key (step 
S334), and updates the second encrypted file key in the 
encrypted file 404b to the generated new second en- 
crypted file key (step S335). 

[0149] In the nonnal decryption process using the 
50 new key infomnation in step S304, the decryption unit 
304b reads the new key information from the key stor- 
age medium (step S341) and the new second encrypted 
file key from the storage unit 400b, subjects the read 
new second encrypted file key to the decryption algo- 
us rithm D4 using the new key information as a key to gen- 
. erate a file key, and outputs the generated file key to the 
decryption unit 305b via the switch unit 303b (step 
S342). Following this, the decryption unit 305b reads a 
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ciphertext included in the data part of the encrypted file 
404b in the storage unit 400b, subjects the read cipher- 
text to the decryption algorithm D3 using the file key as 
a key to generate a decrypted text (step S343), and 
writes the decrypted text file 402b Including the gener- 
ated decrypted text to the storage unit 400b (step S344). 
[0150] (9) The file decryption unit 300b may require 
both key information and a password for decrypting a 
ciphertext. 

[0151] Also, a first encrypted file key and a second 
encrypted file key each may be decrypted using both a 
password and key information, to generate two file keys, 
and an alteration in the header part of the encrypted file 
may be detected by judging whether the generated two 
file keys match or not. 

[0152] (10) As in the first embodiment, authentication 
information may be added to an encrypted password, a 
first encrypted file key, a second encrypted file key, and 
a ciphertext, so that the authentication infomriation can 
be utilized for detecting an alteration of each of the en- 
crypted password, the first encrypted file key, the sec- 
ond encrypted file key, and the ciphertext. 

3. Conclusions 

[0153] According to the present Invention as de- 
scribed above, encryption and decryption of a file using 
key information accompanying a computer becomes 
possible. In addition, decryption of the file only using a 
password that has been registered beforehand and 
stored securely in the computer is possible if indicated 
at the time of the encryption. The password does not 
need to be set each time a file is encrypted. Also, the 
present invention provides structures for making de- 
cryption using a password temporarily Invalid, or easily 
changing the password, in case the user forgets the 
password. Also, the present invention further provides 
structures for making key infonnation temporarily invalid 
in case the user loses the key infomriation. When new 
key information Is issued, a file that has encrypted with 
the lost key information can be decrypted using the new 
key information merely by updating the header part of 
the encrypted file. Also, by storing an ID for key infor- 
mation or for a password in a header part of each en- 
crypted file or in a unified management file, each en- 
crypted file that requires a change in accordance with 
updating key Information or a password can be re- 
trieved. 

[01 54] As described above, the present invention pro- 
vides a file encryption/decryption system that satisfies 
the following conditions. 

(1) Encryption of a file is performed using key infor- 
mation stored in a storage medium such as an IC 
card. Once a password is registered beforehand, it 
Is not necessary to input a password every time en- 
cryption is performed. 

(2) Decryption of a file is normally performed using 



the key information. Also, the decryption of the file 
using the password registered beforehand is made 
possible by a user indication at the time when the 
file is encrypted. 

5 (3) The system comprises a structure allowing a 
password to be changed easily. 
(4) The system comprises a stnjcture that makes 
key information temporarily invalid when the key in- 
formation is lost, a stoicture allowing, when new key 

10 Infonnation is issued, an encrypted file that has 
been encrypted using the key Information, to be 
handled with the new key infomriation, and a struc- 
ture that easily retrieves an encrypted file to be 
changed due to the change of the key information. 

15 

4. Other Modifications 

[0155] Although the present invention has been de- 
scribed based on the above embodiments, the invention 
20 should not be limited to such. For example, the following 
modifications are possible. 

[0156] (1) In the above embodiments, DES is em- 
ployed as the decryption/encryption algorithm. Howev- 
er, other decryption/encryption algorithms may instead 

25 be employed. 

[0157] (2) The present invention also applies to the 
method used by the apparatuses described above. This 
method may be realized by computer programs that are 
executed by computers. Such computer programs may 

30 be distributed as digital signals . 

[01 58] Also, the present Invention may be realized by 
a computer-readable storage medium, such as a floppy 
disk, a hard disk, a CD-ROM (Compact Disc-Read Only 
Memory), an MO (Magneto-Optbal) disc, a DVD (Digital 

35 Versatile Disc), a DVD-ROM, a DVD-RAM, or a semi- 
conductor memory, on which computer programs and/ 
or digital signals mentioned above are recorded. Con- 
versely, the present Invention may also be realized by a 
computer program and/or digital signal that is recorded 

40 on a storage medium. 

[0159] Computer program or digital signals that 
achieve the present invention may also be transmitted 
via a network, such as an electric communication net- 
work, a wired or wireless communication network, orthe 

45 Internet. 

[0160] Also, the above embodiments of the present 
invention can be realized by a computer system that in- 
cludes a microprocessor and a memory. In this case, a 
computer program can be stored in the memory, with 
so the microprocessor operating in accordarice with the 
computer program. 

[01 61 ] The computer programs and/or digital signals 
may be provided on an independent computer system 
by distributing a storage medium on which the computer 
55 programs and/or digital signals are recorded, or by 
transmitting the computer programs and/or digital sig- 
nals via a network. The independent computer may then 
execute the computer programs and/or digital signals to 
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function as the present invention. 
[0162] (3) The limitations described in the ennbodi- 
ment and the modifications may be freely combined. 
[0163] Although the present Invention has been fully 
described by way of examples with reference to the ac- 
companying drawings, it is to be noted that various 
changes and modifications will be apparent to those 
skilled in the art. Therefore, unless such changes and 
modifications depart from the scope of the present in- 
vention, they should be construed as being included 
therein. 



Claims 

1 . A file management apparatus that encrypts a plain- 
text to generate a ciphertext, stores the ciphertext, 
and decrypts the ciphertext, the file management 
apparatus comprising: 

a key storage medium storing key information 
beforehand; 

registration means for encrypting the key infor- 
mation using a password to generate an en- 
crypted key; 

encryption means for encrypting a plaintext 
based on the key infomriation to generate a ci- 
phertext; 

switch means for switching between (a) gener- 
ating key information by decrypting the encrypt- 
ed key using the password and (b) reading the 
key infomiation from the key storage medium; 
and 

decryption means for decrypting the ciphertext 
based on one of the generated key information 
and the read key information. 

2. The file management apparatus of Claim 1 further 
comprising a memory unit, 

wherein the registration means receives an 
Input of the password, encrypts the key Information 
using the received password to generate the en- 
crypted key, and writes the generated encrypted 
key to the memory unit, 

the encryption means encrypts the plaintext us- 
ing a file key to generate the ciphertext, en- 
crypts the file key using the key Information to 
generate an encrypted file key, and writes the 
ciphertext in association with the encrypted file 
key, to the memory unit, 
the switch means 

(a) includes first key obtaining means for 
receiving an input of the password and de- 
crypting the encrypted key using the re- 
ceived password to generate the key infor- 
mation, and second key obtaining means 



for reading the key information from the key 
storage medium, and 
(b) obtains the key information by one of 
the first key obtaining means and the sec- 
5 ond key obtaining means, and 

the decryption means decrypts the encrypted 
file key using the obtained key infonnation to 
generate a file key, and decrypts the ciphertext 
10 using the file key to generate a decrypted text. 

3. The file management apparatus of Claim 2, 

wherein the registration means further re- 
ceives an input of a user identifier that identifies a 
15 user, and writes the user identifier in association 
with the encrypted key, to the memory unit, and 

the first key obtaining means further receives 
an input of the user identifier and decrypts the en- 
crypted key that is associated with the user identi- 
20 fier, 

4. The file management apparatus of Claim 2, 

wherein the registration means further writes 
the key infonriation and/or authentication informa- 
25 tlon in association with the encrypted key, to the 
memory unit, 

the encryption means further writes the en- 
crypted key, the key Information, and/or au- 



30 thenticatlon information in association with the 

ciphertext, to the memory unit, 
the first key obtaining means checks, using the 
authentication infomnation, whether the en- 
crypted key has been altered or not, when the 

35 encrypted key that is associated with the au- 

thentication infomriation is decrypted, and 
the decryption means checks, using the au- 
thentication Information, whetherthe ciphertext 
has been altered or not, when the ciphertext 

40 that Is associated with the authentication infor- 

mation is decrypted. 

5. The file management apparatus of Claim 2, 

wherein the registration means writes the en- 
45 crypted key to the memory unit that is a portable 
storage medium, and 

the first key obtaining means decrypts the en- 
crypted key that has been written to the memory unit 
that is the portable storage medium. 

50 

6. The file management apparatus of Claim 2, further 
comprising 

deletion means for deleting the encrypted key 
that has been written to the memory unit. 

55 

7. The file managennent apparatus of Claim 2, further 
comprising 

deletion means for deleting the encrypted key 
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that has been written to the mennory unit, 

wherein the registration means further re- 
ceives an Input of a new password, encrypts the key 
information using the new password to generate a 
new encrypted key, and writes the generated new s 
encrypted key to the memory unit. 

8. The file management apparatus of Claim 2, 

wherein the key storage medium stores new 
key information beforehand, instead of the key in- io 
formation, 

the registration means receives the Input of the 

password and decrypts the encrypted key us- 
ing the password to generate key information, 
the encryption means decrypts the encrypted 
file key using the key information to generate a 
file key, encrypts the file key using the new key 
information to generate a new encrypted file 
key, and writes the new encrypted file key over 20 
the encrypted file key In the memory unit, and 
the registration means encrypts the new key In- 
formation using the password to generate a 
new encrypted key and writes the new encrypt- 
ed key over the encrypted key in the memory 25 
unit. 

9. The file management apparatus of Claim 8, 

wherein the registration means further re- 
ceives an input of a user Identifier that Identifies a so 
user, 

the encryption means further writes the user 
identifier in association with the ciphertext and 
the encrypted file key, to the memory unit, and 3S 
the encryption means retrieves the encrypted 
file key that is associated with the user identifier 
in the memory unit and generates a file key from 
the retrieved encrypted file key. 

40 

10. The file management apparatus of Claim 8, 

wherein the encryption means further writes 
encryption information In association with the ci- 
phertext and the encrypted file key, to the memory 
unit, the encryption information indicating that the 
plaintext has been encrypted, and 

the encryption means retrieves the encrypted 
file key that is associated with the encryption infor- 
mation in the memory unit, and generates a file key 
from the retrieved encrypted file key. so 

11. The file management apparatus of Claim 8, 

wherein the registration means further re- 
ceives an input of a user identifier that identifies a 
user, 55 

the encryption means further writes the user 
identifier in association with a file Identifier that 



Identifies the ciphertext and the encrypted file 
key, as a unified file, to the memory unit, and 
the encryption means extracts the file identifier 
that is associated with the user identifier from 
the unified file, specifies the encrypted file key 
Identified by the extracted file identifier, and 
generates a file key from the specified encrypt- 
ed file key. 

12. The file management apparatus of Claim 8, 

wherein the encryption means further writes 
encryption Infomiation in association with a file 
Identifier that Identifies the ciphertext and the en- 
crypted file key, as a unified file, to the memory unit, 
the encryption tnfomnation indicating that the plain- 
text has been encrypted, and 

the encryption means extracts the file identi- 
fier that Is associated with the encryption informa- 
tion from the unified file, specifies the encrypted file 
key identified by the extracted file Identifier, and 
generates a file key from the specified encrypted 
file key. 

13. The file management apparatus of Claim 2, 

wherein the encryption means further writes 
the encrypted key In association with the ciphertext 
and the encrypted file key, to the memory unit, and 

the first key obtaining means decrypts the en- 
crypted key that Is associated with the ciphertext 
and the encrypted file key. 

14. The file management apparatus of Claim 13, 

wherein the encryption means further re- 
ceives an input of an indication, the indication show- 
ing whether the encrypted key and the ciphertext 
are to be written in association with each other to 
the memory unit, and writes, when the indication 
shows that the encrypted key and the ciphertext are 
to be written in association with each other, the en- 
crypted key In association with the ciphertext, to the 
memory unit. 

15. The file management apparatus of Claim 1 3, 

wherein the registration means writes the 
generated encrypted key to the key storage medium 
Instead of to the memory unit. 

1 6. A file encryption apparatus that encrypts a plaintext 
to generate a ciphertext and stores the ciphertext 
Into a memory unit thereof, the file management ap- 
paratus comprising: 

a key storage medium storing key information 
beforehand; 

registration means for receiving an Input of a 
password, encrypts the key infomnation using 
the received password to generate an encrypt- 
ed key, and writes the generated encrypted key 
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to the memory unit; and 
encryption means for encrypting a plaintext us- 
ing a file l<ey to generate a ciphertext, encrypt- 
ing the file key using the key information to gen- 
erate an encrypted file key. and writing the ci- 
phertext in association with the encrypted file 
key, to the memory unit. 

17. A file decryption apparatus that stores the cipher- 
text and the encrypted file key generated by the file 
encryption apparatus of Claim 16, in association 
with each other, in a memory unit thereof, and de- 
crypts the ciphertext, the file decryption apparatus 
comprising: 

a key storage medium storing key Information 

beforehand; 

switch means 

(a) including first key obtaining means for 
receiving an input of a password and de- 
crypting the encrypted key using the re- 
ceived password to generate key informa- 
tion, and second key obtaining means for 
reading the key information from the key 
storage medium, and 

(b) obtaining the key Information by one of 
the first key obtaining means and the sec- 
ond key obtaining means; and 

decryption means for decrypting the encrypted 
file key using the obtained key information to 
generate a file key, and decrypts the ciphertext 
using the file key to generate a decrypted text. 

1 8. A file management apparatus that encrypts a plain- 
text to generate a ciphertext, stores the ciphertext, 
and decrypts the ciphertext, the file management 
apparatus comprising: 

a key storage medium storing key information 
beforehand; 

registration means for encrypting a password 
using the key information to generate an en- 
crypted password; 

encryption means for encrypting a plaintext us- 
ing a file key to generate a ciphertext, encrypt- 
ing the file key based on a password obtained 
by decrypting the encrypted password to gen- 
erate a first encrypted file key, and encrypting 
the file key based on the key information to gen- 
erate a second encrypted file key; 
switch means for switching between (a) de- 
crypting the first encrypted file key based on the 
password and (b) decrypting the second en- 
crypted file key based on the key Infomnation, 
to generate a file key; and 
decryption means for decrypting the ciphertext 



using the generated file key. 

19. The file management apparatus of Claim 18 further 
comprising a memory unit, 

5 wherein the registration means receives an 

input of the password, encrypts the received pass- 
word using the key information to generate the en- 
crypted password, and writes the generated en- 
crypted password to the memory unit, 

10 

the encryption means decrypts the encrypted 
password using the key information to generate 
the password, encrypts the plaintext using the 
file key to generate the ciphertext, encrypts the 
IS file key using the password to generate the first 

encrypted file key, encrypts the file key using 
the key infonnation to generate the second en- 
crypted file key, and writes the ciphertext in as- 
sociation with the first encrypted file key and the 
20 second encrypted file key, to the memory unit, 

the switch means 

(a) includes first key obtaining means for 
receiving an Input of the password and de- 
25 crypting the first encrypted fie key using the 

received password, and second key ob- 
taining means for decrypting the second 
encrypted file key using the key informa- 
tion, and 

30 (b) obtains the file key by one of the first 

key obtaining means and the second key 
obtaining means, and 

the decryption means decrypts the ciphertext 
35 using the obtained file key to generate a de- 

crypted text. 

20. The file management apparatus of Claim 1 9, 

wherein the registration means further re- 
40 ceives an Input of a user identifier that identifies a 
user, and writes the encrypted password in associ- 
ation with the user Identifier, to the memory unit, and 
the encryption means further receives an in- 
put of the user identifier and decrypts the encrypted 
45 password that Is associated with the user Identifier. 

21 . The file management apparatus of Claim 1 9, 

wherein the encryption means receives an in- 
put of an indication, the indication showing whether 
50 the first encrypted file key is to be generated or not, 
and 

(a) generates, when the indication shows that 
the first encrypted file key is to be generated, 

55 the first encrypted file key, and 

(b) suppresses, when the indication shows that 
the first encrypted file key is not to be generat- 
ed, both generating and writing of the first en- 
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crypted file key. 

22. The file management apparatus of Claim 19, 

wherein the registration means further writes 
authentication infomnation In association with the 
encrypted password, to the memory unit, 

the encryption means further checks, using the 
authentication infonnation, whether the en- 
crypted key has been altered or not, when the 
encrypted key is decrypted, and 
the encryption means further writes the authen- 
tication Information In association with each of 
the first encrypted file key, the second encrypt- 
ed file key, and the ciphertext, to the memory 
unit, 

the first key obtaining means and the second 
key obtaining means each check, using the au- 
thentication information associated with the 
first encrypted file key and the second encrypt- 
ed file key, whether the first encrypted file key 
and the second encrypted file key have been 
altered or not, when the first encrypted file key 
and the second encrypted file key are decrypt- 
ed, and 

the decryption means checks, using the au- 
thentication information that is associated with 
the ciphertext, whether the ciphertext has been 
altered or not, when the ciphertext Is decrypted. 

23. The file management apparatus of Claim 19, 

wherein the registration means writes the en- 
crypted password to the key storage medium, in- 
stead of to the memory unit, and 

the encryption means decrypts the encrypted 
password that has been written to the key storage 
medium. 

24. The file management apparatus of Claim 19, 

wherein the registration means further re- 
ceives an input of a new password, encrypts the 
new password using the key information to gener- 
ate a new encrypted password, and writes the gen- 
erated new encrypted password over the encrypted 
password in the memory unit, and 

the encryption means decrypts the second 
encrypted file key using the key Information to gen- 
erate a file key, encrypts the file key using the new 
password to generate a new first encrypted file key, 
and writes the new first encrypted file key over the 
first encrypted file key In the memory unit. 

25. The file management apparatus of Claim 24, 

wherein the registration means further re- 
ceives an input of a user identifier that Identifies a 
user, 

the encryption means further writes the user 



identifier in association with the ciphertext, the 
first encrypted file key, and the second encrypt- 
ed file key, to the memory unit, and 
the encryption means retrieves the second en- 
5 crypted file key that Is associated with the user 

identifier, and decrypts the retrieved second 
encrypted file key. 

26. The file management apparatus of Claim 24, 

10 wherein the encryption means further writes 

encryption information in association with the ci- 
phertext, the first encrypted file key, and the second 
encrypted file key, to the memory unit, the encryp- 
tion infonnation indicating that the plaintext has 

15 been encrypted, and 

the encryption means retrieves the second 
encryptedf ile key that is associated with the encryp- 
tion information, and decrypts the retrieved second 
encrypted file key. 

20 

27. The file management apparatus of Claim 24, 

wherein the registration means further re- 
ceives an input of a user Identifier that identifies a 
user, 

25 

the encryption means further writes the user 
identifier in association with a file identifier that 
identifies the ciphertext, the first encrypted file 
key, and the second encrypted file key, as a uni- 

30 fied file, to the memory unit, and 

the encryption means extracts the file identifier 
that is associated with the user identifier from 
the unified file, specifies the second encrypted 
file key Identified by the extracted file Identifier, 

35 and decrypts the specified second encrypted 

file key. 

28. The file management apparatus of Claim 24, 

wherein the encryption means further writes 
40 encryption Infonnation in association with a file 
identifier that identifies the ciphertext, the first en- 
crypted file key, and the second encrypted file key, 
as a unified file, to the memory unit, the encryption 
infonnation indicating that the plaintext has been 
45 encrypted, and 

the encryption means extracts the file identi- 
fier that is associated with the encryption Infonna- 
tion from the unified file, specifies the second en- 
crypted file key identified by the extracted file iden- 
50 tifler, and generates a file key from the specified 
second encrypted file key. 

29. The file management apparatus of Claim 1 9 further 
comprising 

55 deleting means for deleting the second en- 

crypted file key that has been written to the memory 
unit. 
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30. The file management apparatus of Claim 19, 

wherein the key storage medium stores new 
key information beforehand, instead of the key in- 
formation, 

the registration means receives the input of the 
password and decrypts the received password 
using the new key Information to generate a 
new encrypted password, and writes the gen- 
erated new encrypted password over the en- 
crypted password in the memory unit, and 
the encryption means decrypts theflrst encrypt- 
ed file key using the password to generate a file 
key, encrypts the file key using the new key in- 
fomiation to generate a new second encrypted 
file key, and writes the new second encrypted 
file key over the second encrypted file key In 
the memory unit. 

31 . The file management apparatus of Claim 30, 

wherein the registration means further re- 
ceives an input of a user Identifier that identifies a 
user, 

the encryption means further writes the user 
identifier In association with the ciphertext, the 
first encrypted file key, and the second encrypt- 
ed file key, to the memory unit, 
the encryption means retrieves the first en- 
crypted file key that is associated with the user 
Identifier and decrypts the retrieved first en- 
crypted file key. 



key identified by the extracted file identifier, and 
decrypts the specified first encrypted file key. 

34. The file management apparatus of Claim 30, 

5 wherein the encryption means further writes 

encryption infonnation in association with a file 
identifier that identifies the ciphertext, the first en- 
crypted file key, and the second encrypted file key, 
as a unified file, to the memory unit, the encryption 

10 infonnation Indicating that the plaintext has been 
encrypted, and 

the encryption means extracts the file identi- 
fier that is associated with the encryption informa- 
tion from the unified file, specifies the first encrypted 

15 file key identified by the extracted file identifier, and 
generates a file key from the specified first encrypt- 
ed file key. 

35. The file management apparatus of Claim 1 9, 

20 wherein the switch means further receives an 

input of the password, decrypts the first encrypted 
file key using the received password to generate a 
first file key, decrypts the second encrypted file key 
using the key infonnation to generate a second file 

25 key, judges whether the first file key and the second 
file key match, and detects an en^or when the first 
file key and the second file key do not match. 

36. A file encryption apparatus that encrypts a plaintext 
30 to generate a ciphertext and stores the ciphertext In 

a memory unit thereof , the file encryption apparatus 
comprising: 



32. The file management apparatus of Claim 30, 

wherein the encryption means further writes 
encryption information In association with the ci- 
phertext, the first encrypted file key, and the second 
encrypted file key, to the memory unit, the encryp- 
tion information indicating that the plaintext has 
been encrypted, and 

the encryption means retrieves the first en- 
crypted file key that is associated with the encryp- 
tion Infonnation and decrypts the retrieved first en- 
crypted file key 

33. The file management apparatus of Claim 30, 

wherein the registration means further re- 
ceives an Input of a user identifier that identifies a 

user, 

the encryption means further writes the user 
Identifier in association with a file identifier that 
identifies the ciphertext, the first encrypted file 
key, and the second encrypted file key, as a uni- 
fied file, to the memory unit, and 
the encryption means extracts the file Identifier 
that is associated with the user identifier from 
the unified file, specifies the first encrypted file 



a key storage medium storing key Information 

35 beforehand; 

registration means for receiving an input of a 
password, encrypts the received password us- 
ing the key information to generate an encrypt- 
ed password, and writes the generated en- 

40 crypted password to the memory unit; and 

encryption means for decrypting the encrypted 
password using the key Information to generate 
a password, encrypts a plaintext using a file key 
to generate a ciphertext, encrypts the file key 

45 using the password to generate a first encrypt- 

ed file key, encrypts the file key using the key 
infonnation to generate a second encrypted file 
key, and writes the ciphertext in association 
with the first encrypted file key and the second 

50 encrypted file key, to the memory unit. 

37. A file decryption apparatus that stores the cipher- 
text, the first encrypted file key, and the second en- 
crypted file key generated by the file encryption ap- 
55 paratus of Claim 35, in association with each other, 
in a memory unit thereof, and decrypts the cipher- 
text, the file decryption apparatus comprising: 
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a key storage medium storing key information 

beforehand; 

switcli means 

(a) including first key obtaining means for 5 
receiving an input of a password and de- 
crypting the first encrypted fie key using the 
received password, and second key ob- 
taining means for decrypting the second 
encrypted file key using the key informa- io 
tion, and 

(b) obtaining a file key by one of the first 
key obtaining means and the second key 
obtaining means, and 



IS 



decryption means for decrypting the ciphertext 
using the obtained file key to generate a de- 
crypted text. 
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